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Prevalence of Hypertension in Healthy School Children in Pakistan and
Its Relationship with Body Mass Index, Proteinuria and Hematuria
Arshalooz Jamila Rahman, Farah Naz Qamar, Sohail Ashraf, Zubair Ali Khowaja,
Shafaq binte Tariq, Hira Naeem
Department of Pediatrics and Child Health, Aga Khan University Karachi, Pakistan
ABSTRACT. To determine the prevalence of high blood pressure (BP) in healthy school Pakistani
children and its association with high body mass index (BMI), asymptomatic hematuria and
proteinuria, we studied 661 public school children and measured their body weight, height and BP
and urine dipstick for hematuria performed on a single occasion. Hypertension (BP >95th centile)
and pre-hypertension (BP >90th centile) were defined based on the US normative BP tables. Overweight and obesity were defined according to the World Health Organization (WHO) classification of BMI. The mean age of the children was 14 ± 1.3 years. The mean BMI was 18.5 ± 4.3
kg/m2. The majority (81.8%) of the children were found to be normotensive (BP <90th centile).
Pre-hypertension was observed in 15% and hypertension in 3% of the children. Overweight was
observed in 7.7% and obesity in 1% of the children. The independent risk factors for hypertension
and pre-hypertension were age of the child (RR 1.2 95% CI 1–1.4), gender (RR 2.0 for being
female 95% CI 1–4.4), BMI >25 (RR for BMI b/w 25–30 = 2.6, RR for BMI >30 = 4.3), positive
urine dipstick for proteinuria (RR = 2.3 95% CI 0.7–7.7) and positive urine dipstick for hematuria
(RR 1.0 95% CI 0.2–8.3). Hypertension in children is strongly correlated with obesity, asymptomatic proteinuria and hematuria. Community based screening programs for children should include BP recording, BMI assessment and urine dipsticks analysis and approach high-risk groups
for early detection and lifestyle modifications.
Introduction
Increased cardiovascular morbidity and mortality has been identified over the past decade
in the Pakistani population.1 According to the
demographic survey of Pakistan (1992–2003),
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deaths due to cardiovascular disease have increased from 2.5% to 13.8%. Cardiovascular
health has roots in childhood.2,3 Hypertension
in Asians occurs at a lower BMI as compared
with those of other ethnic backgrounds.4 The
World Health Organization has considered the
need to have different BMI normograms for
Asian children due to the higher percentage of
fat and greater abdominal obesity in Asians
compared with other ethnic groups.5
Recently, an increasing trend in BMI around
adolescence has been identified and is being
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strongly correlated with high systolic blood
pressures.6-10 This trend has been blamed upon
changes in teenage lifestyle, such as lack of
physical activity and consumption of fast food
and culture of videogames and computer games
as a leisure time activity.8
Reviews of obesity from Asia have shown
variable prevalence of overweight, ranging
from 10% to 18% in South Asian countries and
from 10% to 30% in the more affluent Middle
Eastern countries,11 and prevalence of childhood obesity and hypertension is underestimated in Pakistan and India.12
Apart from the high BMI, kidney disease has
long been known to be a harbinger for hypertension. Therefore, mass school urine screening
programs have been recommended to identify
children with hematuria and proteinuria and
detect chronic renal disease in its early stage.13
There is little data on the prevalence and
impact of asymptomatic hematuria and proteinuria in children from south Asian countries.
A survey of school children in Pakistan has
shown a prevalence of proteinuria of 3.3% and
a significant association between high blood
pressure values and proteinuria.14
The aim of the present study was to study the
prevalence of high blood pressure (BP) in
healthy school Pakistani children and how
much is the association of elevated BP values
with BMI and asymptomatic hematuria and
proteinuria.
Patients and Methods
We studied 661 public school children. Measurement of body weight, height and BP and
urine dipstick for hematuria was performed on
a single occasion in each child. Parents were
notified in advance by a letter sent by the
school that blood pressure, weight and urine
screening would be performed at the school.
Parents were provided with a form that was to
be signed and returned if the parents did not
want their child to participate.
Standard procedures for the measurement of
blood pressure were used in each of the studied children. Three blood pressure measurements were obtained by trained personnel on
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the right arm in the sitting position, and standard mercury sphygmomanometers were used,
with appropriate cuff sizes. Systolic blood
pressure was measured at the first appearance
of a pulse sound (Korotkoff phase 1) and diastolic blood pressure at the disappearance of the
pulse sound (Korotkoff phase 5). We used the
average of the three measurements from each
subject for analysis. Pre-hypertension was defined as resting systolic and/or diastolic BP
values between the 90th and 95th percentiles
and as hypertension if the readings equaled or
exceeded the 95th percentile according to gender, age and height, based on the US normative BP tables.15
Standing height was measured with the shoes
removed and the child facing away from the
wall, with the heels, buttocks, shoulders and
head touching the wall and the child looking
ahead and the external auditory meatus and
lower margin of the orbit aligned horizontally.
An average of three measurements was recorded to the nearest 0.1 cm. Weight was recorded using a digital weighing scale (Tanita) that
was calibrated daily. Weight was recorded to
the nearest 0.1 kg and an average of three measurements was used for analysis. Overweight
children were defined according to the WHO
classification of BMI (body mass index calculated as weight in kg/height in m2). Children
were defined as overweight if their BMI was
between 25 and 30 and obese if BMI was >30.6
Samples of urine were analyzed using urine
dipstick for hematuria and proteinuria. Positive
reactions were based on color change corresponding to color chart provided by the test
strip’s manufacturer (AMES, Bayer reagent
strips-Bayer, Berkshire, UK).
Statistical Analysis
Descriptive statistics were calculated as the
mean and standard deviation for continuous
variables and proportions for categorical variables. Multiple logistic regression was performed to determine the factors independently
associated with hypertension. Statistical significance was accepted at P <0.05, and all analyses were carried out using SPSS version 16.0.
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Table 1. Relationship between BMI and blood pressure in healthy school children.
Cut offs for BMI (n = 661), n (%)
Systolic BP percentile
< 25
25–29
≥30
<90
505 (93.3%)
32 (5.9%)
4 (.7%)
90-95
84 (84.0%)
13 (13.0%)
3 (3.0%)
>95
13 (65.0%)
6 (30.0%)
1 (5.0%)
Total
602 (91.1%)
51 (7.7%)
8 (1.2%)

Total
541
100
20
661

Results

Discussion

A total of 661 children had a mean age of 14
± 1.3 years. The mean BMI was 18.5 ± 4.3
kg/m2. The mean systolic BP was 112 ± 13
mmHg and the mean diastolic BP was 74 ± 8.5
mmHg. The majority (81.8%) of the children
were found to be normotensive (BP <90th percentile). Pre-hypertension was seen in 15%
and hypertension in 3% of the children. Overweight was observed in 7.7% of the children
and obesity was observed in 1%.
Most (14%) of the pre-hypertensive children
had normal BMI for age (>25%). However,
among the children with BMI >30 (obese),
37.5% children were pre-hypertensive and
12.5% were hypertensive (Table 1).
Asymptomatic proteinuria and hematuria were
detected in 31 (4.7%) and eight (1.2%) children,
respectively. The independent risk factors for
hypertension and pre-hypertension were age of
the child (RR 1.2 95% CI 1–1.4), gender (RR
2.0 for being female 95% CI 1–4.4), BMI >25
(RR for BMI 25–30 = 2.6 and RR for BMI
>30 = 4.3), positive urine dipstick for proteinuria (RR = 2.3, 95% CI 0.7–7.7) and positive
urine dipstick for hematuria (RR 1.0, 95% CI
0.2–8.3) (Table 2).

The results of our study, performed in healthy
urban school children, showed a prevalence of
overweight as 25.5% and obesity as 3%. This
is similar to the trend observed in Iranian and
Chinese children.8 However, a difference is
observed when this pattern of BMI is compared with Western data. In Chinese children,
tendency toward overweight is reported to
occur in preadolescence, whereas higher BMI
is seen in American children at a later age of
adolescence.4 These differences can be attributed to socioeconomic and environmental
differences.5
In our study, hypertension was related to the
BMI status, and this observation is almost similar to Western data, which have demonstrated a strong correlation of blood pressure to
obesity in children irrespective of ethnicity.16,17
Furthermore, our results support the evidence
of systolic hypertension as being strongly associated with a positive urine dipstick for hematuria and proteinuria. Recently, the concept of
association of urine changes with hypertension, obesity and diabetes has been discussed
with emphasis on non-invasive and economical screening tests.18,19 Proteinuria due to obesity

Table 2. Multiple logistic regression analysis to determine factors independently associated with
hypertension in children.
95.0% CI for RR
Risk factors
RR
Lower
Upper
Age of the child
1.2
1.0
1.5
Sex
Male
1
Female
2.0
1.0
4.4
BMI
<25
1
25–29
2.6
1.4
5.0
30)
4.3
1.0
18.0
Proteinuria (positive)
2.3
0.7
7.7
Hematuria (positive)
1.0
0.2
8.3
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has been documented to improve after normalization of BMI in adolescents.20 Accordingly,
lifestyle modifications with increased physical
activity, restricted caloric and sodium intake
can help reduce cardiovascular morbidity in
adulthood.
Another important finding in our study was
that a large number of children with normal
BMI also had high values of BP; this is similar
to the results observed by others.13,14,21 Thus,
BP measurements should not be restricted to
overweight and obese children.
Asymptomatic hematuria and proteinuria may
be the first sign of occult renal disease. The
underlying causes may be serious disorders
requiring a renal biopsy.22,23 However, most of
the studies on asymptomatic hematuria and
proteinuria, and its underlying causes, have
been done in East Asia, particularly in Japan.
There are limited number of studies on screening and long-term outcome of children with
asymptomatic hematuria and proteinuria from
other parts of Asia.
The limitation of this study is that measurements of BP and urine examination were performed on a single occasion. Ideally, the BP
should be recorded on three separate occasions; this could have a deviation from real
estimation of the true prevalence. Urine dipstick was used to detect hematuria and proteinuria, which has been reported to have good
sensitivity and specificity, but there are chances
of a false positive or false negative result.24-26
Pediatric obesity and its consequences are
undertreated. Interventions should focus on
nutrition, physical activity, reduced television
viewing and behavioral modification. Unless
successful interventions and prevention strategies are instituted at the local and national levels, cardiovascular disease in adults will increase as the current population of overweight
children and adolescents become adults.
We conclude that hypertension in children is
strongly correlated with obesity, asymptomatic
proteinuria and hematuria. Community-based
screening programs for children should include BP recording, BMI assessment and urine
dipsticks analysis and approach high-risk groups
for early detection and lifestyle modifications.
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